In vitro and in vivo biotransformations of the naphthalenic lignan lactone 5-lipoxygenase inhibitor, L-702,539.
It has been reported previously that the tetrahydropyranyl naphthtalenic lignan lactone L-702,539 is a potent nonredox, 5-lipoxygenase inhibitor that has the advantage that it can be dosed either as the lactone or as the corresponding nonactive hydroxy acid L-702,618 (opened lactone). Studies with hepatic microsomes from the rat, rhesus monkey, and human were undertaken in a phosphate buffer and suggested that the closure of the hydroxy acid L-702,618 to the lactone L-702,539 was an enzymatic process. The incubation of L-702,539 under oxidative conditions with these specific hepatic microsomes resulted in the formation of three significant metabolites (> 0.4 nmol/mg protein/hr) as determined by HPLC with UV detection. These metabolites were isolated from large microsomal incubations and were characterized by MS and NMR spectroscopy. Data showed that the lactone and tetrahydropyran portions of the molecule were both susceptible to hydroxylation, and the hydroxylated tetrahydropyran was further oxidized to the hydroxy acid. Analysis of plasma samples obtained from rat and rhesus monkeys following L-702,618 administration indicated that the in vivo metabolic pathway was similar to the one observed in vitro using hepatic microsomes. Studies conducted with microsomes from genetically engineered human cell lines expressing individual cytochrome P450s indicated that the isozyme responsible for the metabolism at the tetrahydropyran ring, was P4503A4. These findings were supported by studies conducted in human microsomes using an inhibitory P4503A4 antibody and troleandomycin, which is a potent P4503A inhibitor.